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(54) ELECTROLESS SOLDER PLATING BATH 

(57) Abstract: 

PURPOSE: To obtain an electroless solder plating bath in 
which solder can autocatalytically be precipitated with an 
optional film thickness and a film compsn. by incorporating 
the bivalent ions of tin, the bivalent ions of lead, a 
complexing agent and a reducing agent contg. trivalent 
titanium ions therein. 



to 0.16mol/l SnCI 2 +PbCI 2 and 0.02 to 0.08mol/l TiCI^ By 

changing the bath temp., plating time, componental 
concn., pH or the like in this bath, plating having the 
optional film thickness and compsn. can be obtd. 

COPYRIGHT: (C)1994,JPO&Japio 



CONSTITUTION: This electroless solder plating bath is a 
one contg. the bivalent ions of tin and the bivalent ions of 
lead as metallic ions, a complexing agent and a reducing 
agent contg. trivalent titanium ions, and in which solder can 
autocatalytically be precipitated regardless of being on a 
metal or an activated non-conductor substrate. The plating 
bath is used preferably at 40 to 80°C with pH5.0 to 11.0. 
Furthermore, its compsn. is suitably regulated, e.g. to 0.05 
to 0.50mol/l trisodium citrate, 0.02 to 0.16mol/l EDTA 
dissodium salt, 0.05 to 0.40mol/l nitrilotriacetic acid, 0.02 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



* NOTICES * 



CLAIMS 



[Claira(s)] 

[Claim 1] The non-electrolyzed solder plating bath in which the aforementioned 
reducing agent contains trivalent titanium ion including the divalent ion of tin 
and leaden divalent ion, a complexing agent, and a reducing agent as a metal ion. 
[Claim 2] The non-electrolyzed solder plating bath according to claim 1 whose pH of 
40-80 degrees C and a plating bath the temperature of a plating bath is 5.0-11.0. 
[Claim 3] The non-electrolyzed solder plating bath according to claim 1 which has 
the following composition. 

Citric-acid 3 sodium 0. 05-0. 50mol / liter disodium ethylenediaminetetraacetate 
0.02-0. 16mol / liter nitrilotriacetic acid 0. 05-0. 40mol / liter stannous chloride + 
lead chloride 0. 02-0. 16mol / liter titanium trichloride 0.02-0.08 mols/liter 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to improvement of the reducing 
agent especially contained in such a plating bath about a non-electrolyzed solder 
plating bath. 
[0002] 

[Description of the Prior Art] Now, industrially, solder plating is almost 
performed by electroplating. However, when based on electroplating, there is a 
problem that the ununiformity of thickness etc. occurs, by the current distribution 
etc. Therefore, although some methods of replacing with electroplating which is 
described below are examined in order to obtain the coat of solder, there is a 
problem which should be solved in each. 

[0003] For example, when it is going to deposit either tin, lead and solder by the 
electroless-plating method, it is possible to use sodium hypophosphite, 
formaldehyde, or a HOU hydride etc. which is the reducing agent used with usual 
non-electrolyzed nickel plating and usual non-electrolytic-copper plating as a 
reducing agent. However, tin and lead are known as an element in which the catalyst 
poison nature of suppressing a plating reaction or making it stop is shown, if it 
adds during a non-electrolyzed nickel-plating bath or a non-electrolytic-copper 
plating bath. Therefore, in non-electrolyzed solder plating operation, even if it 
uses a reducing agent which was mentioned above, solder cannot be deposited in no 
electrolyzing. Moreover, though solder is able to be deposited slightly, since tin 
and lead do not have autocatalysis nature, it is impossible absolutely to form a 
thick plating film. 

[0004] Moreover, although the plating method which carries out a substitution 
deposit on copper using thiourea, and the deposit method using the 
disproportionation of tin are also reported, the former has the problem that the 
base which should be galvanized must be acid resistance, and the problem that a 
substitution deposit reaction does not occur unless it is on copper, in order to 
use a strong acid nature solution as a plating bath. Moreover, about the latter, 
there are a problem that disproportionation does not occur unless it is strong-base 
nature, and a problem of being the reaction of only a tin simple substance. 
[0005] 

[Problem(s) to be Solved by the Invention] So, even if the purpose of this 
invention is on the nonconducing base activated even if it was on the metal, it is 
offering the non-electrolyzed solder plating bath which can deposit solder by 
arbitrary thickness and arbitrary coat composition in autocatalysis. 
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[0006] 

[Means for Solving the Problem] The non-electrolyzed solder plating bath concerning 
this invention is characterized by a reducing agent containing trivalent titanium 
ion including the divalent ion of tin and leaden divalent ion, the complexing 
agent, and the reducing agent as a metal ion in order to solve the technical 
technical problem mentioned above. 
[0007] 

[Function] They are a metal top, such as copper or nickel, or SnC12 by using 
trivalent titanium ion as a reducing agent in this invention. On the nonconducing 
base by which activation was carried out with the solution and PdC12 solution, a 
solder plating coat can be deposited in autocatalysis. 

[0008] In the electroless-plating reaction using the non-electrolyzed solder 
plating bath concerning this invention, it is considered that it makes it change 
until the electron produced by oxidation reaction of the trivalent titanium ion 
which is a reducing agent returns the tin ion and lead ion under bath and will be 
in a metal state about these tin and lead 'ion. It is as follows when this change is 
shown briefly. 
[0009] 

Sn2++2Ti3+->Sn+2Ti4+ (Ti02+) 
Pb2++2Ti3+->Pb+2Ti4+ (Ti02+) 

Since this plating reaction is not accompanied by hydrogen generating, it has the 
feature that few unusual deposits pointed out as a trouble in non-electrolytic- 
copper plating etc. are. Here, the solder plating coat which deposits on a plated 
object can continue a reaction in autocatalysis, and can form the plating coat of 
arbitrary thickness. Moreover, it is lost by using trivalent titanium ion as a 
reducing agent that catalyst poison nature is shown of tin and lead. 
[0010] 

[Effect of the Invention] Therefore, according to this invention, the solder coat 
of arbitrary thickness can be obtained by operation of bath temperature, plating 
time, etc., for example. Moreover, arbitrary coat composition can b T e acquired by 
changing the concentration of the divalent ion of the tin under plating bath, and 
leaden divalent ion, pH of a bath, etc. 

[0011] Since the pH value of a plating bath can be set up within the limits of weak 
alkalinity from the weak-acid nature of 5.0-11.0, a base is hardly invaded and, 
moreover, danger decreases on work. 
[0012] 

[Example] as the divalent ion of the tin used in the non-electrolyzed solder 
plating bath by this invention — SnC12, SnS04, and Sn (CH3 COO) 2 etc. ~ it is 
moreover — as leaden divalent ion — PbC12 and PbS04 etc. — it is 
[0013] Amino polycarboxylic acids, such as a disodium ethylenediaminetetraacetate, 
may be used as a complexing agent of divalent tin ion and divalent lead ion. 
Moreover, nitrilotriacetic acid may be used as a complexing agent of the trivalent 
titanium ion which is a reducing agent. In addition, although it cannot write 
clearly as a complexing agent to specific ion, hydroxy acids, such as a citric 
acid, may be used as a complexing agent. Of course, it does not pass over the 
complexing agent enumerated above to an example, and it is not limited to these. 
[0014] as trivalent titanium ion — TiC13, Ti (S2 04)3, TiI3, and Ti (C5 H5)3 etc. 
— it is 

[0015] Taking into consideration the composition mentioned above, the non- 
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electrolyzed solder plating bath by one example of this invention is chosen so that 
it may have the following composition for example. 

Citric-acid 3 sodium 0. 05-0. 50mol / liter disodium ethylenediaminetetraacetate 
0.02-0.16 mols /liter nitrilotriacetic acid 0.05-0.40 mols A /liter stannous 
chloride + lead chloride 0.02-0. 16mol / liter titanium trichloride Although a 
plating deposit is [ in / a room temperature / about 0.02-0.08 mols/a liter and the 
temperature of a plating bath ] possible When deposit speed is taken into 
consideration, the range of 40-80 degrees C is desirable. If deposit speed falls 
that it is less than 40 degrees C and it exceeds 80 degrees C conversely, it will 
become easy to decompose a plating bath, therefore the unusual deposit of those 
other than a plated object and precipitation of a sludge will come to be seen. 
[0016] Moreover, as for pH of a plating bath, it is desirable that it is the field, 
5.0-11.0, of weak alkalinity [ nature / weak-acid ]. / i.e., If deposit speed falls 
that pH is less than 5.0 and another side and 11.0 are exceeded, it will become 
easy to decompose a plating bath and the unusual deposit of those other than a 
plated object and precipitation of a sludge will come to be seen. What is necessary 
is just to be able to prevent a metal ion from generating a hydroxide for aqueous 
ammonia or a sodium carbonate in a plating bath as a pH regulator. 
[0017] Moreover, as a plated object with which non-electrolyzed solder plating is 
applied, there is a thing of non-conducting, such as metals, such as nickel and 
copper, or plastics, and a ceramic. When plating is applied to a metal, it is 
desirable to make the front face pure by acid cleaning, polish, etc. Moreover, when 
plating is applied to the thing of non-conducting, it is desirable to give a 
catalyst beforehand to the front face using a tin solution and a palladium 
solution. 

[0018] The example of an experiment carried out below according to this invention 
is indicated. 

the example 1 of an experiment — the non-electrolyzed solder plating bath of the 

following composition was prepared 

[0019] 

Citric-acid 3 sodium salt 0. 34Mol / Liter EDTA, and Disodium Salt 0. 08Mol / Liter 
Nitrilotriacetic Acid (NTA) 0. 20Mol / Liter SnC12, and 2H2 0 0.08 Mols/Liter PbC12 
0.0016 Mols/Liter TiC13 0.04 Mols/Liter (PH Adjustment : 28% Aqueous Ammonia) 
SnC12 A solution and PdC12 On the non-electrolyzed [ which gave activation with the 
solution ] nickel-P plating coat, on pH 9.0 and 70-degree C conditions, when 
plating processing for 60 minutes was performed, the solder plating coat with a 
thickness of 2 micrometers was obtained. The coat composition at this time was 
Sn:Pb=60:40. 

[0020] the example 2 of an experiment — the non-electrolyzed solder plating bath 

of the following composition was prepared 

[0021] 

Citric-acid 3 sodium salt 0. 34Mol / Liter EDTA, and Disodium Salt 0.08 mols /liter 
nitrilotriacetic acid (NTA) 0.20 mols /liter SnC12 and 2H2 0 0.08 mols/the liter 
PbC12 0. 0016mol / liter thiourea 0.08 mols/liter TiC13 0.04 mols/liter (pH 
adjustment : 28% aqueous ammonia) 

On the copper plate which carried out acid dipping, on pH 9. 0 and 70-degree C 
conditions, when plating processing for 45 minutes was performed, the solder 
plating coat with a thickness of 1 micrometer was obtained. The coat composition at 
this time was Sn:Pb=70:30. 
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